Atlantic salmon type I IFN subtypes show differences in antiviral activity and cell-dependent expression: evidence for high IFNb/IFNc-producing cells in fish lymphoid tissues.
This work reveals distinct roles of the two-cysteine-containing type I IFNs, IFNa and IFNd, and the four-cysteine-containing IFNb and IFNc in antiviral immunity of Atlantic salmon. IFNa and IFNc showed similar antiviral activities and ability to induce antiviral genes, IFNb was less active, and IFNd showed no activity. Expression of IFNs was compared by treatment of cells or fish with the dsRNA polyinosinic-polycytidylic acid [poly(I:C)], which induces IFNs via the viral RNA receptors MDA5 and TLR3/TLR22 and with the imidazoquinoline R848, which induces IFNs via TLR7. Poly(I:C) strongly induced IFNa in cell lines, whereas the other IFNs showed little response, indicating that IFNa is the main IFN subtype induced through the RIG-I/MDA5 pathway. In contrast, IFNb and IFNc are the main IFNs induced through the TLR7 pathway because R848 induced high transcript levels of IFNb and IFNc and low transcript levels of IFNa in the head kidney and spleen. IFNd was constitutively expressed in cells and organs but showed no response to poly(I:C) or R848. Fluorescence in situ hybridization studies showed that poly(I:C) induced IFNa and IFNc in a variety of cells in the head kidney, spleen, gills, liver, and heart, whereas R848 induced coexpression of IFNb and IFNc in distinct cells in head kidney and spleen. These cells are likely to be specialized high IFN producers because they were few in numbers despite high IFNb/IFNc transcript levels in the same organs. High IFN expression in response to TLR7 ligation is a feature shared by mammalian plasmacytoid dendritic cells.